Tuberin and hamartin expression is reduced in the majority of subependymal giant cell astrocytomas in tuberous sclerosis complex consistent with a two-hit model of pathogenesis.
Subependymal giant cell astrocytomas are distinctive brain tumors that are seen only in tuberous sclerosis complex. Although histologically benign, they cause both moribidity and occasional mortality owing to progressive growth in some patients. Tuberous sclerosis complex is an autosomal dominant genetic disorder with a high sporadic case rate that is due to mutations in either of two genes, TSC1 and TSC2, encoding hamartin and tuberin, respectively. The pathogenesis of subependymal giant cell astrocytomas in tuberous sclerosis complex is uncertain. In this study, we examined the expression of tuberin and hamartin in subependymal giant cell astrocytomas from nine patients with tuberous sclerosis complex by immunohistochemistry with confocal microscopy. Loss of hamartin expression was seen in all subependymal giant cell astrocytomas, including five from patients with germline TSC2 mutations and two from patients with germline TSC1 mutations. The subependymal giant cell astrocytomas of six of nine patients had no expression of tuberin as well, whereas three patients retained some tuberin expression. Tuberin expression was seen in one patient with a TSC2 germline mutation and two patients whose mutational status was not determined. Overall, these data indicate a loss of both tuberin and hamartin expression in the subependymal giant cell astrocytomas of patients with both TSC1 and TSC2 mutations and are consistent with a two-hit disease pathogenesis model for the development of subependymal giant cell astrocytomas.